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(57) ABSTRACT 

In the conventional holding mechanism for supporting strut 
members in a state just before the stowed state is reached, 
reliable operation is dif?cult. 

This invention proposes a foldable side rail comprising mul 
tiple strut members 2 pivotally rotatably connected between 
an upper crosspiece member lu and a lower crosspiece mem 
ber 1d, to form a parallel link mechanism, in such a manner 
that the side rail can be operated between a deployed state for 
use where the strut members are kept upright and a stowed 
state of disuse where the strut members are laid down, 
wherein a ?rst holding mechanism 5 is provided for holding 
said strut members in an upright position; and second holding 
mechanisms 6 are provided on the lower crosspiece member 
for supporting the strut members in a state just before the 
abovementioned stowed state is reached, each of the second 
holding mechanisms consisting of a holding piece pivotally 
rotatable between a holding position and a non-holding posi 
tion, a spring for urging the holding piece toward the holding 
position, a locking mechanism for locking the holding piece 
in the non-holding position, and an unlocking mechanism. 
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Fig. 5 
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Fig. 9 
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FOLDABLE SIDE RAIL 

TECHNICAL FIELD 

[0001] The present invention relates to a foldable side rail 
for a bed or the like, particularly a foldable side rail in Which 
multiple strut members are pivotally rotatably connected 
betWeen an upper crosspiece member and a loWer crosspiece 
member to form a parallel link mechanism. 

BACKGROUND ART 

[0002] Various side rails for beds have been proposed hith 
erto. Among them, Widely used are foldable side rails, each 
comprising multiple strut members pivotally rotatably con 
nected betWeen an upper crosspiece member and a loWer 
crosspiece member, to form a parallel link mechanism, in 
such a manner that the side rail can assume a deployed state 
for use Where the abovementioned strut members are held in 
an upright position and a stoWed state of disuse Where the 
strut members are laid doWn to loWer the upper crosspiece 
member in parallel. The upper crosspiece member of such a 
foldable side rail is desired to be kept as loW as possible in 
height in the stoWed state of disuse, lest the upper crosspiece 
member should interfere When the person lying on the bed 
leaves from the bed or When a care giver extends assistance to 
the care receiver on the bed. To meet this requirement, it is 
only required that there are no clearances at all or there are the 
smallest possible clearances formed betWeen the multiple 
strut members overlapping one after another in the stoWed 
state. 

[0003] HoWever, if an operator (user) or a third party puts 
his/her ?nger betWeen the strut members unconsciously for 
folding the side rail into the stoWed state, or if an operator 
(user) or a third party applies a load to the upper crosspiece 
member While another person puts his/her ?nger betWeen a 
clearance formed due to any foreign matter such as a mattress 
held betWeen the strut members in the stoWed state, the ?nger 
can be caught betWeen the strut members very dangerously. 
[0004] To avoid such a danger, for example, Patent Docu 
ment 1 proposes a constitution in Which When a side rail is 
folded to a state just before the stoWed state is reached, hold 
ing pieces installed on the loWer crosspiece member hold the 
strut members for preventing the strut members from being 
further laid doWn and remain urged toWard the holding posi 
tion by springs. 
[0005] In this constitution, When the strut members have 
been laid to a state just before the stoWed state is reached, the 
strut members are brought into contact With and supported by 
the holding pieces kept in the holding position by the springs, 
and since spaces With a predetermined Width still remain to be 
formed betWeen the respective strut members at this position, 
no ?nger can be caught betWeen the strut members. 
[0006] After the strut members are once held at the holding 
position, the holding pieces can be further pivotally rotated 
against the urging of the springs, to leave the strut members 
supported in a non-holding position by a person, and thus 
since the strut members can noW be pivotally rotated again, 
the strut members can be further laid doWn to the stoWed state. 
[0007] Patent Document 1: Japanese Patent 2697765 

DISCLOSURE OF THE INVENTION 

Problem to be Solved by the Invention 

[0008] As the holding pieces described in the abovemen 
tioned Patent Document 1, at least tWo or more holding pieces 
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are required to be installed in vieW of strength, and in this 
case, it is dif?cult for one person to fold the side rail While 
supporting the holding pieces in the non-holding position. If 
three or more holding pieces are installed, it is impossible for 
one person to perform this Work. 
[0009] The object of this invention is to solve the above 
mentioned problem. 

Means for Solving the Problem 

[0010] To solve the abovementioned problem, the present 
invention proposes a foldable side rail comprising multiple 
strut members pivotally rotatably connected betWeen an 
upper crosspiece member and a loWer crosspiece member, to 
form a parallel link mechanism, in such a manner that the side 
rail can be operated betWeen a deployed state for use Where 
the strut members are kept upright and a stoWed state of di suse 
Where the strut members are laid doWn, Wherein a ?rst hold 
ing mechanism is provided for holding said strut members in 
an upright position; and second holding mechanisms are pro 
vided on the loWer crosspiece member for supporting the strut 
members in a state just before the abovementioned stoWed 
state is reached, each of the second holding mechanisms 
consisting of a holding piece pivotally rotatable betWeen a 
holding position and a non-holding position, a spring for 
urging the holding piece toWard the holding position, a lock 
ing mechanism for locking the holding piece in the non 
holding position, and an unlocking mechanism. 
[0011] Further, the present invention proposes the above 
mentioned constitution, Wherein the holding piece is sup 
ported pivotally rotatably adjacently to one of the strut mem 
bers; and the holding piece and the corresponding strut 
member are provided With one each ?rst engagement proj ec 
tion in such a manner that both the ?rst engagement projec 
tions can be engaged With each other When the holding piece 
is in the holding position, for preventing the pivotal rotation 
toWard the non-holding position and With one each second 
engagement projection in such a manner that both the second 
engagement projections can be engaged With each other When 
the holding piece is in the non-holding position, for prevent 
ing the pivotal rotation toWard the holding position; and the 
corresponding strut member is provided With a third engage 
ment projection to be engaged With the second engagement 
projection of the holding piece When the strut member is 
pivotally rotated toWard being upright, for releasing the 
engagement betWeen the second engagement projections. 

EFFECTS OF THE INVENTION 

[0012] At ?rst, in the foldable side rail of claim 1, in the 
operation for stoWing, in a state just before the strut members 
reach the stoWed state, the strut members can be temporarily 
held by the holding pieces constituting the second holding 
mechanisms, and since the holding pieces can be locked in the 
non-holding position by the locking mechanisms, the strut 
members can be further laid doWn to the stoWed state While a 
human hand is kept aWay from the holding pieces. 
[0013] For this reason, tWo or more holding pieces can be 
installed to obviate the problem of strength, and the operation 
for reaching the stoWed state is easy. 
[0014] In the foldable side rail of claim 2, during the pivotal 
rotation of the strut members toWard being upright, the lock 
ing mechanisms for locking the holding pieces in the non 
holding position can be released. Therefore, the holding 
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pieces can always be kept in the holding position at the next 
time of stoWing, and any inconvenience due to forgotten 
release cannot happen. 

BRIEF DESCRIPTION OF DRAWINGS 

[0015] FIG. 1 is an illustration showing a ?rst embodiment 
of the foldable side rail of this invention in the deployed state 
for use. 

[0016] FIG. 2 is an illustration shoWing the ?rst embodi 
ment of the foldable side rail of this invention in the stoWed 
state of disuse. 
[0017] FIG. 3 is an illustration shoWing the ?rst embodi 
ment of the foldable side rail of this invention in a temporarily 
suspended state just before the stoWed state is reached. 
[0018] FIG. 4 is an expanded vieW shoWing a major portion 
of FIG. 3. 
[0019] FIG. 5 is a side vieW shoWing the constitution and 
action of a major portion in the ?rst embodiment of the 
foldable side rail of this invention. 
[0020] FIG. 6 is a sectional vieW shoWing the constitution 
and action of a major portion in the ?rst embodiment of the 
foldable side rail of this invention. 
[0021] FIG. 7 is a side vieW shoWing the constitution and 
action of a major portion in the ?rst embodiment of the 
foldable side rail of this invention in another phase. 
[0022] FIG. 8 is a sectional vieW shoWing the constitution 
and action of a major portion in the ?rst embodiment of the 
foldable side rail of this invention in a further other phase. 
[0023] FIG. 9 is a sectional vieW shoWing the constitution 
and action of a major portion in the ?rst embodiment of the 
foldable side rail of this invention in a further other phase. 
[0024] FIG. 10 is a sectional vieW shoWing the constitution 
and action of a major portion in the ?rst embodiment of the 
foldable side rail of this invention in a further other phase. 
[0025] FIG. 11 is a sectional vieW shoWing the constitution 
and action of a major portion in the ?rst embodiment of the 
foldable side rail of this invention in a further other phase. 

MEANINGS OF SYMBOLS 

[0026] 1u upper crosspiece member 
[0027] 1d loWer crosspiece member 
[0028] 2 strut member 
[0029] 3 attaching rod 
[0030] 4 bed 
[0031] 5 ?rst holding mechanism 
[0032] 6 second holding mechanism 
[0033] 7 holding piece 
[0034] 8 support member 
[0035] 9 spring (torsion spring) 
[0036] 10a, 10b ?rst engagement portion 
[0037] 11a, 11b second engagement portion 
[0038] 12 third engagement portion 

THE BEST MODES FOR CARRYING OUT THE 
INVENTION 

[0039] An embodiment of the foldable side rail of this 
invention is explained beloW in reference to the attached 
draWings. 
[0040] At ?rst, FIGS. 1 through 11 shoW a?rst embodiment 
of the foldable side rail to Which the present invention is 
applied. FIGS. 1 through 4 generally shoW the constitution 

Dec. 9, 2010 

and action of the foldable side rail of this invention. Further, 
FIGS. 5 through 11 illustrate the constitution and action of 
major portions. 
[0041] In FIGS. 1 through 4, symbol 1u denotes an upper 
crosspiece member and 1d denotes a loWer crosspiece mem 
ber. Multiple strut members 2, tWelve strut members 2 in this 
case, are connected pivotally rotatably betWeen the upper 
crosspiece member 1u and the loWer crosspiece member 1d, 
to form a parallel link mechanism. 
[0042] In FIGS. 3 and 4, symbol 3 denotes an attaching rod 
projected beloW the loWer crosspiece member 1d. The attach 
ing rods 3 are ?tted into the ?tting holes formed in the upper 
surface of a bed frame, to attach the side rail to a lateral side 
of the bed 4. Further, symbol 5 denotes a holding mechanism 
for holding the strut members 2 in an upright position, that is, 
for keeping the side rail in the deployed state. The holding 
mechanism 5 is the abovementioned ?rst holding mechanism, 
and the ?rst holding mechanism 5 has a mechanism as 
described, for example, in the abovementioned Patent Docu 
ment 1 and Patent Document 2. 

[0043] On the other hand, the loWer crosspiece member 1d 
is provided With mechanisms for supporting the strut mem 
bers 2 in a state just before the stoWed state is reached, that is, 
the abovementioned second holding mechanisms 6. The 
detail of each of the holding mechanisms 6 is described 
beloW. 
[0044] Symbol 7 denotes a holding piece, and the holding 
piece 7 is supported pivotally rotatably adjacently to one of 
the strut members 2 and can be pivotally rotated betWeen the 
holding position in Which the strut members are held in the 
upright position and the non-holding position in Which the 
strut members are laid doWn. Symbol 8 denotes a support 
member for pivotally rotatably supporting the holding piece 7 
and the corresponding strut member 2 on the loWer crosspiece 
member 1d. The holding piece 7 is urged toWard the holding 
position, namely, clockWise in the draWings by a spring 9, a 
torsion spring in this case. MeanWhile, the holding position 
means a position in Which the strut members can be held, and 
does not mean the particular position in Which the strut mem 
bers held are slightly inclined as shoWn in FIG. 3, 4 or 7. In 
FIGS. 9 through 11, the spring 9 is not depicted. 
[0045] Furthermore, the holding piece 7 and the corre 
sponding strut member 2 are provided With one each ?rst 
engagement projection 10b or 1011 in such a manner that both 
the ?rst engagement projections 10b and 1011 can be engaged 
With each other When the holding piece 7 is in the holding 
position, for preventing the pivotal rotation toWard the non 
holding position and With one each second engagement pro 
jection 11b or 1111 in such a manner that both the second 
engagement projections 11b and 1111 can be engaged With 
each other When the holding piece 7 is in the non-holding 
position, for preventing the pivotal rotation toWard the hold 
ing position. Moreover, the corresponding strut member 2 is 
provided With a third engagement projection 12a to be 
engaged With the second engagement projection 11b of the 
holding piece 7 When the strut member is pivotally rotated 
toWard being upright, for releasing the engagement betWeen 
the second engagement projections 11b and 11a. As stated 
here, the ?rst, second and third engagement projections of the 
strut member 2 are expressed by subscript a, and those of the 
holding piece 7 are expressed by subscript b. 
[0046] In the above constitution, in the case Where the strut 
member 2 is kept upright as shoWn in FIGS. 5 and 6, since the 
?rst engagement projections 10a and 10b are engaged With 
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each other, the holding piece 7 cannot be pivotally rotated 
counterclockwise in the drawings. 
[0047] Then, if the holding of the ?rst holding mechanism 
5 is released to pivotally rotate the strut members 2 clockwise 
in the drawings, the strut members 2 are gradually laid down, 
and the strut member 2 concerned contacts the holding piece 
7 kept upright by the urging of the spring 9. The strut member 
2 concerned is the strut member 2 adjacent to the holding 
piece 7 on the left side of the holding piece 7 in the drawings, 
not the adjacent strut member 2 on the right side. Thus, the 
holding piece 7 is slightly inclined in response to the inclina 
tion angle of the strut member 2 concerned to support the strut 
member 2 concerned as shown in FIG. 3, 4 or 7. In this state, 
since spaces to allow free insertion of a ?nger are formed 
between the respective strut members 2 adjacent to each 
other, it does not happen that the ?nger is caught. 
[0048] Subsequently in order to let the foldable side rail 
perfectly reach the stowed state, at ?rst, the upper crosspiece 
member 1u is slightly raised for allowing the holding piece 7 
to be pivotally rotated, and in this state, as shown in FIG. 8, the 
holding piece 7 is pivotally rotated counterclockwise against 
the urging of the spring 9. 
[0049] If the holding piece 7 is pivotally rotated counter 
clockwise as described above, as shown in FIG. 9, the second 
engagement projection 1 1b of the holding piece 7 contacts the 
corresponding lateral side at the edge of the second engage 
ment projection 11a of the strut member 2. If the holding 
piece 7 is further pivotally rotated counterclockwise at this 
moment, the second engagement projection 11b is elastically 
deformed and climbs the lateral side to reach the top of the 
second engagement projection 11a, and as shown in FIG. 10, 
the second engagement projections 11a and 11b are engaged 
with each other. 
[0050] If the second engagement projections 11a and 11b 
are engaged with each other as shown in FIG. 10, the holding 
piece 7 cannot be pivotally rotated clockwise even if it is 
urged by the spring 9, and is kept in the non-holding position. 
[0051] Thus, the strut members 2 can be further pivotally 
rotated to be laid down, and the foldable side rail can be 
perfectly folded into the stowed state as shown in FIG. 2. In 
this stowed state, the clearances between the respectively 
adjacent strut members 2 are minimum and the upper cross 
piece member 1u can be kept low in height. 
[0052] Then in order to unfold the foldable side rail from 
the stowed state to the deployed state, the strut members 2 are 
pivotally rotated counterclockwise. As a result, the third 
engagement projection 12a of the corresponding strut mem 
ber 2 contacts the second engagement projection 11b as 
shown in FIG. 1 1, and if the strut member 2 is further pivotally 
rotated counterclockwise, the second engagement projection 
11b is pressed and disengaged from the top of the second 
engagement projection 11a. 
[0053] In this state, the holding piece 7 can be again pivot 
ally rotated clockwise and is pivotally rotated by the urging of 
the spring 9, to reach the upright position shown in FIG. 6. 
[0054] As described above, in this embodiment, since the 
locking mechanism for locking the holding piece 7 in the 
non-holding position can be released when the strut members 
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2 are pivotally rotated toward being upright, the holding piece 
7 can be always kept in the holding position at the next time 
of stowing, and any inconvenience due to forgotten release 
cannot happen. 

INDUSTRIAL APPLICABILITY 

[0055] The foldable side rail of this invention as described 
above has such advantages that the strut members can be 
reliably held by using multiple holding pieces of holding 
mechanisms in a state just before the stowed state is reached, 
and that the locking operation to lock those multiple holding 
pieces in the non-holding position can be easily and reliably 
performed by only one person. 
[0056] Further, in this invention, since the locking mecha 
nisms for locking the holding pieces in the non-holding posi 
tion can be automatically released when the strut members 
are pivotally rotated toward being upright, the holding pieces 
can be always kept in the holding position at the next time of 
stowing, and any inconvenience due to forgotten release can 
not happen. 
[0057] The foldable side rail of this invention can be used 
not only for medical beds but also for home care beds and 
general beds. 

1. A foldable side rail comprising multiple strut members 
pivotally rotatably connected between an upper crosspiece 
member and a lower crosspiece member, to form a parallel 
link mechanism, in such a manner that the side rail can be 
operated between a deployed state for use where the strut 
members are kept upright and a stowed state of disuse where 
the strut members are laid down, wherein a ?rst holding 
mechanism is provided for holding said strut members in the 
upright position; and second holding mechanisms are pro 
vided on the lower crosspiece member for supporting the strut 
members in a state just before the abovementioned stowed 
state is reached, each of the second holding mechanisms 
consisting of a holding piece pivotally rotatable between a 
holding position and a non-holding position, a spring for 
urging the holding piece toward the holding position, a lock 
ing mechanism for locking the holding piece in the non 
holding position, and an unlocking mechanism. 

2. A foldable side rail, according to claim 1, wherein the 
holding piece is supported pivotally rotatably adjacently to 
one of the strut members; and the holding piece and the 
corresponding strut member are provided with one each ?rst 
engagement projection in such a manner that both the ?rst 
engagement projections can be engaged with each other when 
the holding piece is in the holding position, for preventing the 
pivotal rotation toward the non-holding position and with one 
each second engagement projection in such a manner that 
both the second engagement projections can be engaged with 
each other when the holding piece is in the non-holding 
position, for preventing the pivotal rotation toward the hold 
ing position; and the corresponding strut member is provided 
with a third engagement projection to be engaged with the 
second engagement projection of the holding piece when the 
strut member is pivotally rotated toward being upright, for 
releasing the engagement between the second engagement 
projections. 


